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PURPOSE

The purpose of this docunent is to outline and detail

t he conduct of LOCKQOUT/ TAGOUT for the nmai ntenance of the
Num Proton Extraction Kicker Power Supply and Magnets,

| : KPS6N. The pul se power supply (PFN TANK, CHARG NG TANK
and THYRATRON ENCLOSURE) is located in the M-60 South
Power Supply Room The controls are |located in the M-60
South Control Room and the nagnets are | ocated
downstream of Main Injector Q02 (KM602A, KM502B and
KM502C) .

PERFORMANCE COF MAI NTENANCE ACTI VI TI ES

This procedure is considered to be sinple, and therefore
aut hori zed enpl oyees are not required to perform check
of f steps nor are they required to have this docunent
with them while perform ng the necessary operations.

Al'l personnel who replace, access or work within the
descri bed equi pnment shall conply with the specific
instructions defined in this docunent. In cases where
unusual circunstances may require deviation fromthese

i nstructions, the Departnment Head or his designee and
all participating personnel shall discuss and agree upon
an appropriate course of action.

AUTHORI ZED PERSONNEL

The EE Support Departnent Head maintains a |ist of
departnment personnel authorized to performthis
procedure. This list is accessible on the web via the
departnent’s honme page under "LOTO Conpliance”

In times of energency the Departnent Head or the Power
Supply Group Leader may authorize other enployees to
performthis procedure. They shall assure thensel ves
that the enpl oyee has read this procedure and can safely
performthe necessary activities.

THE NECESSI TY OF A WRI TTEN LOTO PROCEDURE

The specific hazards that are involved with this kicker

system are:

a. 208 VAC and 120 VAC (derived from 208 VAC) inside the
controls relay rack

b. 60 kV, 6 kW GCeneral Atom cs power supply inside the
controls relay rack

c. 30 kV pul sed voltage applied to the output cables and
magnet

d. 2400 Joul es of stored energy when the PFN capacitors
i nside the PFN TANK are charged to 60 kV
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e. 72 Joules of stored energy when the filter capacitors
i nsi de the CHARG NG TANK are charged to 60 kV

f. 120 VAC for safety switch inside the CHARGA NG TANK
and relays inside the CHARGA NG TANK | NTERFACE BOX

g. 1000 V, 4mA DC power for the thyratron trigger supply
i nside the THYRATRON TRIGGER UNIT ( <1 Joul e stored
energy )

h. 150 VDC, 7A DC power for the thyratron fil anment
i nsi de the FI LAMENT RESERVO R DRI VER

i. 48 VDC, 15 ADC power for the thyratron reservoir
i nsi de the FI LAMENT RESERVO R DRI VER

The specific hazards of this systemare controlled by:

a. Lockable 208 V, 3 phase di sconnect nounted on the
wal |l in the power supply room

b. A discharge relay and resistor inside the CHARA NG
TANK.

c. A shorting stick and ground clip next to the CHARG NG
TANK.

d. A shorting stick at the thyratron enclosure and four
grounding clips | ocated around the PFN TANK.

THE STEPS OF LOCKOUT/ TAGOUT PRI OR TO MAI NTENANCE
ACTIVITY

Prepare: The authorized enpl oyee shall understand
hazards i nvol ved and the procedures to control them |If
the aut horized enpl oyee does not have this know edge,
he/she is not qualified to performthe LOTO procedure or
mai nt enance activity.

Safety gl asses nust be worn when working on high voltage
equi pnment

The two man rule is in effect while working on the Num
Proton Extraction Kicker Power Supply or Magnets.

Notify: Affected area personnel shall be notified as
necessary. This includes the Main Control Roomif this
procedure is being used during operational periods of
the Main Injector.

Shut down

Locate the controls rack (|l abeled M 60127). Locate the
Power Supply Status and Control N M nodule. Turn the
reference voltage to zero and pull the LOCAL REMOTE
switch out and up to set it to LOCAL.
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In the sane NIM bin, |ocate the MANUAL TRI GGER button on
the Trigger Interface nodule and press it to trigger the
thyratron and di scharge the PFN

On the control rack (labeled M60127), |ocate the ON-OFF
switch on the Power Supply Status Control nodul e and put
in the OFF position. This closes the high voltage safety
relay in the CHARG NG TANK.

Turn OFF the CGeneral Atom cs power supply with the front
panel POWNER toggle switch. NOTE TH S ONLY TURNS OFF
CONTROL POWNER AND DOES NOT | NTERNALLY DI SCONNECT 208 V.

Turn of f the THYRATRON PULSER FI L/ RES PONER circui't
breaker at the bottomof the relay rack. Wait 10 m nutes
before proceeding to enter the thyratron encl osure so
that the thyratron has been allowed to cool.

Turn of f the CHARGA NG TANK AUX POAER circuit breaker at
the bottomof the relay rack. This turns off all 120 VAC
and 24 VAC power fromthe charging tank and CHARG NG
TANK | NTERFACE BOX.

I solate, Verify and Lock and Tag

I sol ate the 208/ 120 VAC by noving the di sconnect switch
on wall in the power supply room marked |: KPS6N NUM
PROTON EXTRACTI ON KI CKER to OFF (down).

Verify that 208/ 120 VAC i s absent by opening the

di sconnect and seeing that all the knife blades are
open. Note that one side of the disconnect is still
ener gi zed.

Lock and Tag the di sconnect
Rel i eve and Restrain Stored Hazardous Energy

Li sted bel ow are four separate procedures. Use only the
procedure required to work on the device you need to
access

Entering the CHARG NG TANK:

a) Verify that the safety shorting switch is closed by
| ooki ng through the view ng w ndow on the side of the
CHARG NG TANK.

b) Renove the bolts that hold down the CHARG NG TANK |id
and carefully renove it. The oil level switch sticks
into the oil fromthe bottomof this |lid and can be

easi |y broken.

c) Using the grounding stick short the copper tubing
| eading fromthe large bl ack resistor assenbly.
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d) Apply the shorting clip while holding the ground
stick on the resistor assenbly.

Entering the PEN TANK or changing the tube in the
THYRATRON ENCLOSURE

a) Verify that the safety shorting switch is closed by
| ooki ng through the view ng w ndow on the side of the
CHARG NG TANK.

b) Renove the bolts that hold down the PFN TANK |id
section that you need to enter and carefully slide it
toward the mddle of the PFN TANK. The oil |evel switch
sticks into the oil fromthe bottomof this Iid and can
be easily broken.

c) Using the grounding stick short the copper tubing at
the junction where it connects to the two PFN coils.

d) Apply the shorting clip to one of the PFN coils while
hol di ng the ground stick on the junction.

NOTE THERE ARE TWO GROUND CLIPS ON EACH END. | F YOU W LL
BE DI SCONNECTI NG ANY OF THE PFN CO LS YOU SHOULD CONNECT
A GROUND CLIP TO EACH CO L TO | NSURE THE PEN CAPACI TORS
ARE GROUNDED

Wor ki ng i nside the FILAMENT RESERO R DRI VER or the
THYRATRON TRI GGER UNI' T

a) Renove the cover

b) Using a voltneter neasure across the | ocal capacitor

to verify zero vol tage.

Wor ki ng on the magnets in the tunnel enclosure or
wor ki ng in the THYRATRON ENCLOSURE when renoving the
THYRATRON CATHODE ACCESS COVER

a) Verify that the safety shorting switch is closed by
| ooki ng through the view ng w ndow on the side of the
CHARG NG TANK.

b) Renove one of the output cables and carefully touch
it to ground.

c) Insert the grounding stick into the enpty connector
and | eave it in.

THE STEPS FOR RETURN TO SERVI CE
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The aut horized enpl oyee nust return all the foll ow ng
steps before returning the equi pnent to service after
service or mai ntenance activity.

.1 Check equi pnent to insure that everything is been put
back together, that all connections are nade tight,
tool s have been put away and that no netal filings are
on the high voltage conponents. Make sure all conponents
are in the sanme location to insure high voltage

oper ati on.

.2 Check work area for personnel safety. Make sure al
personnel are safely positioned or renoved fromthe area
as appropriate

.3 Verify that all controls are in the off or neutral
posi tion.
.4 Renmoval of ground cl anps

REMOVE GROUND CLAMPS VWHI LE TOUCHI NG THE TERM NALS YQU
ARE UNGROUNDI NG W TH THE GROUND STI CK

.5 Repl ace ground stick and close all covers and panels

. 6 Renove padl ocks and tags from 208 VAC di sconnect sw tch.
The aut hori zed enpl oyee who installed the | ocks and tags
shall renove them and reconnect the equipnent to the
energy source fromwhich it was isol ated.

.7 Notify affected personnel, as necessary, of conpletion
of LOTO activity.

NOTE: If the crew chief in the control roomwas notified
prior to the activity, s/he should be notified of
conpletion of the activity.

.0 PROCEDURE TRAI Nl NG REQUI REMENTS

Aut hori zed enpl oyees are required to have had LOTO
training (Level 1 and Level 2), and have read and
understood this LOTO procedure.

El ectrical /El ectronic Departnent Personnel using this
procedure shall be trained on the job. After review ng

t his docunent, the enployee shall performthe steps
acconpani ed by an enpl oyee with previous experience. The
aut hori zed enpl oyee shall then conplete a "Beans D vision
El ectrical /El ectroni c Departnment Procedures Review Fornt
and turn it in to the departnment secretary.

Personnel from other departnents shall be trained
according to the requirenents of their departnent.



